
Processed by Luminess, 75001 PARIS (FR)

(19)
EP

4 
26

1 
00

8
A

1
*EP004261008A1*

(11) EP 4 261 008 A1
(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
18.10.2023 Bulletin 2023/42

(21) Application number: 23166914.4

(22) Date of filing: 06.04.2023

(51) International Patent Classification (IPC):
B29C 49/42 (2006.01) B29C 49/06 (2006.01)

B29K 67/00 (2006.01) B29L 31/00 (2006.01)

(52) Cooperative Patent Classification (CPC): 
B29C 49/42412; B29C 49/06; B29C 49/071; 
B29C 2795/002; B29C 2795/007; B29K 2067/003; 
B29L 2031/7158 

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC ME MK MT NL 
NO PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA
Designated Validation States: 
KH MA MD TN

(30) Priority: 11.04.2022 JP 2022065080
01.02.2023 JP 2023013695

(71) Applicant: Ricoh Company, Ltd.
Tokyo 143-8555 (JP)

(72) Inventor: NAKAMURA, Takayuki
143-8555 Tokyo (JP)

(74) Representative: SSM Sandmair
Patentanwälte Rechtsanwalt 
Partnerschaft mbB 
Joseph-Wild-Straße 20
81829 München (DE)

(54) RESIN CONTAINER MANUFACTURING METHOD AND RESIN CONTAINER MANUFACTURING 
APPARATUS

(57) A resin container manufacturing method in-
cludes: forming a first pattern (S1) on a preform (30) of
a resin container (40) having a body portion (15) and a
neck portion (16), the first pattern (11) being formed on
at least one of the neck portion (15) or a portion of the

body portion (16) closer to the neck portion (15); forming
a second pattern (S2) on the preform (15) based on a
position of the first pattern (11) on the preform (15); and
forming a third pattern (S4) on the resin container (40)
based on the position of the first pattern (11).
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Description

BACKGROUND

Technical Field

[0001] The present disclosure relates to a resin con-
tainer manufacturing method and a resin container man-
ufacturing apparatus.

Related Art

[0002] A technique for manufacturing a resin container
by laser marking on a preform has been known. For ex-
ample, a preform positioning apparatus is disclosed in
Japanese Unexamined Patent Application Publication
No. 2001-310374. In the preform positioning apparatus,
the circumferential position of the preform in the mold is
determined on the basis of forming the external discon-
tinuity portion to the flange portion or marking by printing.
[0003] However, in typical blow molding, since position
information is arranged by processing, for example, a
notch in the resin container itself, it is difficult to manu-
facture a resin container having a preferable visibility
even if laser marking is performed at the stage of preform.
Although the mold can be changed to add the notch, it
takes cost. In addition, when the product is a beverage
bottle, safety and hygiene of the mouth of the bottle is
checked. In a case where the pattern including the image
is formed on the preform by laser marking, and the pre-
form is molded into a resin container by blow molding,
the productivity is higher. However, the quality of the pat-
tern is lower than that of the pattern formed on the resin
container after blow molding. If the pattern with high def-
inition or additional information is formed, it is preferable
that a resin container after blow molding is used. In such
a case, a method to form a mark at a position having a
preferable visibility on the preform by laser marking is
established in the present disclosure.

SUMMARY

[0004] In view of the above circumstances, a subject
of the present disclosure is to provide a resin container
manufacturing method to manufacture a resin container
having a preferable visibility.
[0005] A resin container manufacturing method in-
cludes: forming a first pattern at a first position in a pre-
form to be formed to a resin container, the preform hav-
ing: a body portion; and a neck portion; forming a second
pattern at a second position in the preform based on the
first position of the first pattern; and forming a third pattern
at a third position in the resin container based on the first
position of the first pattern. The forming the first pattern
forms the first pattern at one of: the neck portion; or a
portion of the body portion in a vicinity of the neck portion.
[0006] Further, an embodiment of the present disclo-
sure provides a resin container manufacturing apparatus

including: a first pattern forming device to form a first
pattern at a first position in a preform to be formed to a
resin container, the preform having: a body portion; and
a neck portion; a second pattern forming device to from
a second pattern at a second position in the preform
based on the first position of the first pattern; and a third
pattern forming device to from a third pattern at a third
position in the resin container based on the first position
of the first pattern. The first pattern forming device forms
the first pattern at one of: the neck portion; or a portion
of the body portion in a vicinity of the neck portion.
[0007] According to embodiments of the present inven-
tion, a resin container manufacturing method to manu-
facture a resin container having a preferable visibility can
be provided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] A more complete appreciation of the disclosure
and many of the attendant advantages and features
thereof can be readily obtained and understood from the
following detailed description with reference to the ac-
companying drawings, wherein:

FIG. 1 is a flowchart of a resin container manufac-
turing method according to the present embodiment:
FIG. 2 is a diagram of a configuration of a resin con-
tainer manufacturing apparatus according to the
present embodiment;
FIG. 3 is a diagram of a configuration of a laser irra-
diation unit according to the present embodiment;
FIG. 4 is a block diagram of a functional configuration
of a controller according to the present embodiment;
FIG. 5A is a diagram of a shape change due to evap-
oration as an example of change in property of a
base material in a preform;
FIG. 5B is a diagram of a shape change due to melt-
ing as an example of change in property of the base
material in the preform;
FIG. 5C is a diagram of a change in a crystallized
state as an example of change in property of the
base material in the preform;
FIG. 5D is a diagram of a change in a foamed state
as an example of change in property of the base
material in the preform;
FIG. 6 is a diagram of an example of a preform on
which the first pattern and the second pattern are
formed;
FIG. 7A is a diagram of another example of the pre-
form having the first pattern and the second pattern
formed on the preform;
FIG. 7B is a diagram of another example of the pre-
form having the first pattern and the second pattern
formed on the preform;
FIG. 8 is a diagram of an example of the first pattern
formed closer to a neck portion of a body portion;
FIG. 9A is a diagram of an example of formation of
the first pattern;
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FIG. 9B is a diagram of another example of the for-
mation of the first pattern;
FIG. 9C is a diagram of still another example of the
formation of the first pattern;
FIG. 10 is a diagram of a resin container on which a
second pattern and a third pattern are formed at cor-
rect positions as an example;
FIG. 11 is a diagram of the resin container on which
the second pattern and the third pattern are formed
at incorrect positions as a comparative example;
FIG. 12 is a diagram of the resin container on which
the second pattern and the third pattern are formed
at incorrect positions as another comparative exam-
ple;
FIG. 13 is a diagram of a front surface of the resin
container on which the second pattern is formed at
a correct position as an example;
FIG. 14 is a diagram of a rear surface of the resin
container on which the third pattern is formed at a
correct position as an example; and
FIG. 15 is a diagram of the resin container on which
the second pattern and the third pattern are formed
at incorrect positions as a comparative example.

[0009] The accompanying drawings are intended to
depict embodiments of the present invention and should
not be interpreted to limit the scope thereof. The accom-
panying drawings are not to be considered as drawn to
scale unless explicitly noted. Also, identical or similar ref-
erence numerals designate identical or similar compo-
nents throughout the several views.

DETAILED DESCRIPTION

[0010] In describing embodiments illustrated in the
drawings, specific terminology is employed for the sake
of clarity. However, the disclosure of this specification is
not intended to be limited to the specific terminology so
selected and it is to be understood that each specific
element includes all technical equivalents that have a
similar function, operate in a similar manner, and achieve
a similar result.
[0011] Referring now to the drawings, embodiments of
the present disclosure are described below. As used
herein, the singular forms "a," "an," and "the" are intended
to include the plural forms as well, unless the context
clearly indicates otherwise.
[0012] In describing embodiments illustrated in the
drawings, specific terminology is employed for the sake
of clarity. However, the disclosure of this specification is
not intended to be limited to the specific terminology so
selected and it is to be understood that each specific
element includes all technical equivalents that have a
similar function, operate in a similar manner, and achieve
a similar result.

Resin Container Manufacturing Method and Resin Con-
tainer Manufacturing Apparatus

[0013] A resin container manufacturing method ac-
cording to the first embodiment is a resin container man-
ufacturing method by blow molding and includes forming
a first pattern (a first pattern forming step, S 1) on the
resin container having a body portion and a neck portion,
the first pattern is formed on the neck portion or a portion
of the body portion closer to the neck portion; forming a
second pattern (a second pattern forming step, S2) on
the preform based on a position of the first pattern; and
forming a third pattern (a third pattern forming step, S4)
on a resin container after blow molding (a blow molding
step, S3). Herein, the perform is molded into the resin
container by mold blowing. The resin container manu-
facturing method may include other steps.
[0014] A resin container manufacturing apparatus ac-
cording to the first embodiment is a resin container man-
ufacturing apparatus by blow molding and includes a first
pattern forming device to form a first pattern on the resin
container having a body portion and a neck portion, the
first pattern is formed on the neck portion or a portion of
the body portion closer to the neck portion; a second
pattern forming device to form a second pattern on the
preform based on a position of the first pattern; and a
third pattern forming device to form a third pattern on a
resin container after blow molding. Herein, the perform
is molded into the resin container by mold blowing. The
resin container manufacturing method may include other
devices.
[0015] The resin container manufacturing method ac-
cording to the first embodiments is suitably implemented
by the resin container manufacturing apparatus. The first
pattern forming device forms the first pattern, the second
pattern forming device forms the second pattern, and the
third pattern forming device forms the third pattern. The
other devices processes the other steps.
[0016] A resin container manufacturing method in-
cludes: forming a first pattern at a first position in a pre-
form to be formed to a resin container, the preform hav-
ing: a body portion; and a neck portion; forming a second
pattern at a second position in the preform based on the
first position of the first pattern; and forming a third pattern
at a third position in the resin container based on the first
position of the first pattern. The forming the first pattern
forms the first pattern at one of: the neck portion; or a
portion of the body portion in a vicinity of the neck portion.
[0017] A resin container manufacturing apparatus in-
cludes: a first pattern forming device to form a first pattern
at a first position in a preform to be formed to a resin
container, the preform having: a body portion; and a neck
portion; a second pattern forming device to from a second
pattern at a second position in the preform based on the
first position of the first pattern; and a third pattern forming
device to from a third pattern at a third position in the
resin container based on the first position of the first pat-
tern. The first pattern forming device forms the first pat-
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tern at one of: the neck portion; or a portion of the body
portion in a vicinity of the neck portion.
[0018] Since the resin container manufacturing meth-
od according to the first embodiment includes forming
the first pattern (S1) on the preform, the first pattern is
formed at the neck portion or a portion of the body portion
closer to the neck portion; forming the second pattern
(S2) on the preform based on the first pattern, and form-
ing the third pattern (S4) on the preform based on the
first pattern after blow molding (S3), the resin container
having a preferable visibility can be provided. Thus, when
the second pattern formed on the preform before blow
molding is molded into the resin container by blow mold-
ed, for example, the aspect ratio of the resin container
changes from that of the preform. As a result, the pattern
does not match the predetermined enlargement ratio and
the visibility may be reduced. Herein, the pattern may
include an image. However, in the present embodiment,
since the third pattern is formed on the resin container
after blow molding based on the position of the first pat-
tern, for example, the aspect ratio does not change and
the visibility of the third pattern is increased more than
that of the second pattern.
[0019] Further, in the present embodiment, since the
relative position of the first pattern and the second pattern
is constant, the third pattern can be formed at an optimum
position based on the position of the first pattern. Herein,
the term "optimum" indicates that the third pattern does
not overlap with the second pattern and the positional
relation between the second pattern and the third pattern
is constant. Since the first pattern is a simple pattern (e.g.,
a longitudinal line), the first pattern can be recognized
by, for example, a low-cost simple optical device. Such
a low-cost simple optical device includes a light emitting
element and a light receiving element. Specifically, a light
emitting diode (LED) and a photodiode (PD) are used in
the device. As a result, it is easy to specify the portion
on which the second pattern is formed. If there is no first
pattern, a large recognition device to specify the position
of the second pattern is used. For example, in the larger
recognition device, a camera or a line sensor is used to
capture an image, and the image is processed by image
processing to determine a position in which the third pat-
tern is formed. However, such a recognition device may
increase the cost.
[0020] Further, because of the presence of the first pat-
tern, the position of the second pattern can be found by
recognizing the first pattern by a low-cost simple optical
device without using an image processing device to rec-
ognize the position of the second pattern (e.g., a camera
or a line sensor captures the image, and the image is
processed). For example, a low-cost simple optical de-
vice includes a light emitting element and a light receiving
element. Specifically, a light emitting diode (LED) and a
photodiode (PD) are used in the device. As a result, the
cost of the device as a whole is reduced.

First Pattern Forming Step and First Pattern Forming De-
vice

[0021] The first pattern forming step is a step of forming
the first pattern on the neck portion of the preform or a
portion of the body portion closer to the neck portion, and
is formed by the first pattern forming device. The first
pattern forming device is not particularly limited as long
as it can form the first pattern on the preform and can be
appropriately selected according to the purpose, and ex-
amples thereof include a laser marking device, an inkjet
printer, or a metal mold.

Preform

[0022] A preform is an intermediate product in the
stage before expanding (stretching) the preform and
molding the preform into a resin container such as a PET
bottle. The volume of the preform is 1/5 to 1/10 of that of
a resin container such as a PET bottle. The material,
shape, size, structure, or color of the preform are not
particularly limited, and can be appropriately selected ac-
cording to the purpose. The material of the preform is not
particularly limited and can be appropriately selected ac-
cording to the purpose. For example, the material is resin.
Examples of the resin of the container body include pol-
yvinyl alcohol (PVA), polybutylene adipate terephthalate
(PBAT), polyethylene terephthalate succinate, polyeth-
ylene (PE), polypropylene (PP), polyethylene terephtha-
late (PET), polyvinyl chloride (PVC), polystyrene (PS),
polyurethane, epoxy, bio polybutylene succinate (PBS),
butylene adipate co-terephthalate (PBAT), polyethylene-
starch blend, poly(butylene succinate-co-terephthalate),
polylactic acid (PLA), poly(3-hydroxybutyrate-co-3-hy-
droxyhexanoate) (PHBH), polyhydroxyalkanoate (PHA),
Bio-PET 30, Bio-polyamide (PA) 610, 410, and 510, Bio-
PA1012 and 10T, Bio-PA11T, MXD10, Bio polycar-
bonate, Bio polyurethane, Bio-Polyethylene, Bio-
PET100, Bio-PA11, Bio-PA1010. These may be used
alone or in combination thereof. Among these resins, bi-
odegradable resins such as polyvinyl alcohol, polybuty-
lene adipate terephthalate, and polyethylene terephtha-
late succinate are preferable in terms of the environmen-
tal load.
[0023] The shape of the preform is not particularly lim-
ited and can be appropriately selected according to the
purpose, and examples thereof include a bottle shape,
a cylindrical shape, a quadrangular prism shape as a
non-cylindrical shape, a polygonal columnar shape, or
an elliptical columnar shape. Among these shapes, the
bottle shape is preferable. The bottle-shape preform has
a finish portion (i.e., a spout, a mouth, or an opening), a
shoulder portion integrated with the finish portion, a side-
wall portion integrated with the shoulder portion, and a
bottom portion integrated with the sidewall portion. The
size of the preform is not particularly limited and can be
appropriately selected in accordance with the size of the
resin container. The structure of the preform is not par-
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ticularly limited and can be appropriately selected ac-
cording to the purpose, and may be, for example, a sin-
gle-layer structure or a multi-layer structure.
[0024] Examples of the color of the preform include
colorless and transparent, colored and transparent, and
colored and opaque. Among these shapes, the colorless
and transparent is preferable.
[0025] The method of molding the preform is not par-
ticularly limited and can be appropriately selected ac-
cording to the purpose. For example, the preform can be
molded by an injection molding method.
[0026] The blow molding is not particularly limited and
can be appropriately selected according to the purpose.
For example, a preform is set in a blow molding appara-
tus, and the preform is heated. Next, an extension rod
(stretching rod) is inserted into the heated preform, com-
pressed air is supplied from the inserted extension rod,
and the extension rod is extended. Thereby, the preform
is stretched in the longitudinal direction and the trans-
verse direction, and a resin container is molded.
[0027] The first pattern is not particularly limited as long
as the position of the preform in the circumferential di-
rection is determined with respect to the mold (e.g., metal
mold) at the time of blow molding (blow molding process)
and can be appropriately selected according to the pur-
pose. Examples of the first pattern include a line, a letter,
a symbol, a protrusion, a convex, a concave, a recess,
or notches.

Second Pattern Forming Step and Second Pattern Form-
ing Device

[0028] The second pattern forming step is a step of
forming a second pattern on the preform based on the
first pattern (a position of the first pattern), and is per-
formed by the second pattern forming device. The sec-
ond pattern forming device is not particularly limited as
long as it can form the second pattern on the preform,
and can be appropriately selected according to the pur-
pose, and examples thereof include a laser marking de-
vice, an inkjet printer, and a mold. Further, because of
the presence of the first pattern, the position of the second
pattern can be found by recognizing the first pattern by
a low-cost simple optical device without using an image
processing device to recognize the position of the second
pattern (e.g., a camera or a line sensor captures the im-
age, and the image is processed). For example, a low-
cost simple optical device includes a light emitting ele-
ment and a light receiving element. Specifically, a light
emitting diode (LED) and a photodiode (PD) are used in
the device. As a result, the cost of the device as a whole
is reduced.
[0029] The second pattern is not particularly limited
and can be appropriately selected according to the pur-
pose and includes, for example, characters, symbols,
graphics, images, or codes. Specific examples of the sec-
ond pattern include a name, an ingredient, an identifica-
tion number, a manufacturer name, a date and time of

manufacture, a best-before date, a bar code, a QR code
(registered trademark), a recycle symbol, or a logo.

Third Pattern Forming Step and Third Pattern Forming 
Device

[0030] The third pattern forming step is a step of form-
ing a third pattern on the resin container after blow mold-
ing based on the first pattern (a position of the third pat-
tern), and is performed by a third pattern forming device.
The third pattern forming device is not particularly limited
as long as it can form the third pattern on the preform,
and can be appropriately selected according to the pur-
pose, and examples thereof include a laser marking de-
vice, and an inkjet printer. Further, the third pattern may
be formed based on the first pattern after a steps of filling
of contents after blow molding.
[0031] The third pattern is not particularly limited and
can be appropriately selected according to the purpose
and includes, for example, characters, symbols, graph-
ics, images, or codes. Specific examples of the second
pattern include a name, an ingredient, an identification
number, a manufacturer name, a date and time of man-
ufacture, a best-before date, a bar code, a QR code (reg-
istered trademark), a recycle symbol, or a logo.

Other Steps and Other Device

[0032] Examples of the other steps include a convey-
ing step and a control step. Examples of the other devices
include a conveying device and a control device.
[0033] In one embodiment of the present invention, at
least one of the first pattern, the second pattern, or the
third pattern is preferably formed by laser marking. The
first pattern may be formed in the mouth portion or the
finish portion of the resin container with a shape such as
a notch with, for example, the mold. However, to manu-
facture a new mold or to perform a cutting process for
forming the shape such as a notch is an additional proc-
ess, which results in high cost. By contrast, when the first
pattern is formed by laser marking, to manufacture a new
mold is omitted, and in the case of a resin container for
beverages, only a depth of about several tens mm from
the surface of the resin container is processed, so that
the low-cost of manufacturing is achieved. Further, the
third pattern can be formed on the resin container after
blow molding by using, for example, a resin sheet. How-
ever, a resin sheet can be omitted by forming the third
pattern by laser marking, so that the amount of resin used
can be reduced.
[0034] In the resin container manufacturing method ac-
cording to the embodiments, the forming the first pattern
forms the first pattern by laser marking.
[0035] In the resin container manufacturing method ac-
cording to the embodiments, the forming the second pat-
tern forms the second pattern by laser marking.
[0036] In the resin container manufacturing method ac-
cording to the embodiments, the forming the third pattern
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forms the third pattern by laser marking.
[0037] In one embodiment of the present invention, the
second pattern and the third pattern are not formed so
as to overlap each other, and the positions of the second
pattern and the third pattern in the circumferential direc-
tion on the resin container are the same. When the sec-
ond pattern and the third pattern are formed so as to
overlap each other, or when the positions of the second
pattern and the third pattern in the circumferential direc-
tion on the resin container are different, the consumer
may misunderstand information on the patterns or have
a negative impression on a product quality due to the
appearance. In the present invention, since the positional
relation between the first pattern and the second pattern
corresponds to each other, based on the first pattern, the
second pattern and the third pattern are not formed so
as to overlap each other, and the second pattern and the
third pattern can be formed so as to have the same cir-
cumferential position on the resin container.
[0038] In the resin container manufacturing method ac-
cording to the embodiments, the third position is different
from the second position in an axial direction of the resin
container, and the third position is the same with the sec-
ond position in a circumferential direction of the resin
container.
[0039] In one aspect of the invention, the second pat-
tern is any one of a text, an image, or a graphic, and the
third pattern is any of one of a text, an image, or graphic.
The second pattern includes a name of a manufacturer,
a logo, a product name, or a product image related to the
contents of the resin container, and is indicated by letters,
images, or figures. In addition, letters such as description
of contents, composition of ingredients, and precaution-
ary statements accompanying use, eating or drinking is
provided. In addition, the third pattern is similar to the
second pattern, and further, information on the product
is represented by a character, an image, or figure.
[0040] In the resin container manufacturing method ac-
cording to the embodiments, the second pattern includes
at least one of a character, an image, or a figure.
[0041] In the resin container manufacturing method ac-
cording to the embodiments, the third pattern includes at
least one of a character, an image or a figure.
[0042] In one aspect of the present invention, the first
pattern is formed in a region on the preform. The region
is in the vicinity of the opening through which air is blow
into the preform. Since the region in the vicinity of the
opening through which air is blown into the preform is a
region at which the expansion rate (stretch ratio) at the
time of blow molding is smaller, if the region is set as a
subject of inspection in advance by an appearance in-
spection apparatus, there is no error in appearance in-
spection. According to the aspect, the first pattern can
be recognized by a low-cost apparatus.
[0043] In the resin container manufacturing method ac-
cording to the embodiments, further includes: blowing air
into the preform on which the first pattern and the second
pattern are formed to form the resin container. The one

of the neck portion or the portion of the body portion is
in a vicinity of an opening of the preform, and the blowing
blows the air into the preform through the opening.
[0044] In one embodiment of the present invention, the
region in which the first pattern is formed in the preform
is a non-deformation region that does not deform when
the preform is molded by blow molding. The non-defor-
mation region is a region that is not expanded (stretched)
and is not deformed when the preform is molded by blow
molding. According to the embodiments, since the non-
deformation region is not subject to the appearance in-
spection after blow molding or after filling the contents
into the resin container, the first pattern is not detected
as an error in the appearance inspection. According to
the aspect, the first pattern can be recognized by a low-
cost apparatus.
[0045] A resin container manufacturing method ac-
cording to the second embodiment is a resin container
manufacturing method by blow molding and includes:
forming the second pattern (a second pattern forming
step) on a preform; forming the first pattern (a first pattern
forming step) on the preform, the first pattern is formed
on at least one of the neck portion or a portion of the body
portion closer to the neck portion after the second pattern
is formed; forming the third pattern (a third pattern forming
step) on the preform based on the first pattern before
blow molding (a blow molding step). In addition, the resin
container manufacturing method may include the other
steps.
[0046] A resin container manufacturing method in-
cludes: forming a second pattern at a second position in
a preform to be formed to a resin container, the preform
having: a body portion; and a neck portion; forming a first
pattern at a first position in the preform based on the
second position of the second pattern; and forming a third
pattern at a third position in the resin container based on
the first position of the first pattern. The forming the first
pattern forms the first pattern at one of: the neck portion;
or a portion of the body portion in a vicinity of the neck
portion.
[0047] The first pattern forming step and the first pat-
tern forming device, the second pattern forming step and
the second pattern forming device, the third pattern form-
ing step and the third pattern forming device, and other
steps and other devices in the resin container manufac-
turing method and the resin container manufacturing ap-
paratus according to the second embodiment of the
present invention are similar to the first pattern forming
step and the first pattern forming device, the second pat-
tern forming step and the second pattern forming device,
the third pattern forming step and the third pattern forming
device, and other steps and other devices in the resin
container manufacturing method and the resin container
manufacturing apparatus according to the first embodi-
ment of the present invention, respectively, and thus the
description thereof is omitted.
[0048] FIG. 1 is a flowchart of the resin container man-
ufacturing method according to the embodiment. The
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flow of the resin container manufacturing method accord-
ing to the present embodiment will be described below.
[0049] In step S1, when the first pattern is formed in
the preform, the controller of the resin container manu-
facturing apparatus shifts the processing to step S2. Al-
though the first pattern is formed at a predetermined po-
sition of the preform without any particular limitation, it is
preferable to form the first pattern in a region of the pre-
form with less irregularities. This is because the neck
ring, the screw threaded portion, and the support ring
may be difficult to recognize depending on the type of
the optical sensor of the recognition apparatus. Further,
if the first pattern is formed in a region lower than the
content after the content is filled into the completed resin
container, it becomes difficult to inspect foreign matter in
the manufacturing process. Thus, it is preferable that the
first pattern is formed above the region filled with the con-
tents, that is, at the neck portion of the preform. Prefer-
ably, the size of the first pattern is small in consideration
of the formation time of the first pattern. Recognition of
the first pattern depends on the performance of the optical
sensor of the recognition apparatus. Preferably, the first
pattern has a size recognizable by the recognition appa-
ratus and is smaller. Specifically, the size of the first pat-
tern is preferably 0.1 mm or more and 200 mm or less.
When the first pattern is, for example, a longitudinal line,
the size of the first pattern represents the maximum
length of the longitudinal line in the longitudinal direction.
The shape of the first pattern is not particularly limited as
long as it can be read by the recognition apparatus and
can be appropriately selected according to the purpose.
However, it is preferable that the change of the first pat-
tern in the axial direction of the preform is smaller. This
is because if the change in the shape of the first pattern
in the axial direction of the preform is larger, the position
of the first pattern read by the recognition apparatus var-
ies, and the change in the formation position of the sec-
ond pattern after blow molding also increases.
[0050] In step S2, when the controller of the resin con-
tainer manufacturing apparatus forms the second pattern
on the preform based on the first pattern, the process
proceeds to step S3. Preferably, the second pattern is
formed in a region having a high expansion ratio (stretch
ratio) of the surface area after blow molding of the pre-
form. The second pattern is formed with images and char-
acters such as a product name and a legal indication,
and in order to appeal of the product to customers, a
region having a high expansion ratio of the surface area
has a smaller processing area at the time of preform for-
mation, so that the time for forming the second pattern
on the preform can be reduced, and productivity can be
increased. The formation position of the second pattern
in the circumferential direction is preferably formed so
that the outer peripheral portion of the second pattern
region or the central portion of the second pattern be-
comes a predetermined position with respect to the first
pattern. The size and shape of the second pattern are
not particularly limited as long as images and characters

such as a product name and a legal indication satisfy the
appeal of the product and predetermined regulations,
and can be appropriately selected according to the pur-
pose. However, preferably, the size and shape of the
second pattern is small in terms of productivity of
processing into a preform. Specifically, the size of the
second pattern is preferably 1 mm or more and 200 mm
or less. When the second pattern is, for example, an im-
age or a character, the size of the second pattern repre-
sents the maximum length of the entire image or char-
acter in the width direction.
[0051] In step S3, when air is blown into the preform,
the process proceeds to step the S4. Air is blown from
the opening of the preform into the preform, the process
of the blow molding is performed, and the resin container
is manufactured.
[0052] In step S4, when the third pattern is formed
based on the first pattern, the controller of the resin con-
tainer manufacturing apparatus terminates the present
process. Since the arrangement of the third pattern is
determined based on the first pattern, even if the third
pattern overlaps with the second pattern to some extent,
the degree of the overlap can be adjusted, so that the
visibility of the third pattern is not decreased. Thus, the
position at which the third pattern is formed based on the
first pattern is not particularly limited as long as it is a
position at which the appeal of the commercial value and
the visibility are not reduced.
[0053] The Steps S2 and S4 are performed as the
same process using a laser irradiation apparatus in the
same resin container manufacturing apparatus. The Step
S3 may be performed using an apparatus different from
the laser irradiation apparatus, using a molding appara-
tus, or using an apparatus in which the laser irradiation
apparatus and the molding apparatus are integrated.
[0054] As illustrated in FIG. 2, the resin container man-
ufacturing apparatus 100 includes a laser irradiation unit
2, a rotation unit 3, a holding unit 31, a movement unit 4,
a dust collection unit 5, and a controller 6. The resin con-
tainer manufacturing apparatus 100 rotatably holds the
preform 30 having a cylindrical shape around a cylindrical
shaft 10 of the preform 30 via a holding unit 31. Then, at
least one of the first pattern or the second pattern is
formed in the surface on the preform 30 by irradiating the
preform 30 with a laser beam from a laser irradiation unit
2 and changing the properties of the base material of the
preform 30.
[0055] The laser irradiation unit 2 scans the preform
30 with the laser beam emitted from the laser light source
in the Y-direction in FIG. 2, and irradiates the preform 30
arranged in the positive Z-direction with the processing
laser beam 20.
[0056] The rotation unit 3 holds the preform 30 with the
holding unit 31. The holding unit 31 is a coupling member
connected to a motor shaft of a motor as a driving portion
provided in the rotation unit 3, and one end of the holding
unit 31 is inserted into the mouth portion of the preform
30 to hold the preform 30. By rotating the holding unit 31
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due to the rotation of the motor shaft, the preform 30 held
by the holding unit 31 is rotated around the cylindrical
shaft 10.
[0057] The movement unit 4 is a linear motion stage
provided with a table, and the rotation unit 3 is mounted
on the table of the movement unit 4. The movement unit
4 moves the table forward and backward in the Y-direc-
tion so that the rotation unit 3, the holding unit 31, and
the preform 30 are moved forward and backward in the
Y-direction together.
[0058] The dust collection unit 5 is an air suction device
disposed in the vicinity of a portion of the preform 30
irradiated with the processing laser beam 20. The dust
collection unit 5 collects the plume and dust by sucking
air. The plume and the dust are generated by forming
the first pattern by irradiation. The dust collection unit 5
prevents the resin container manufacturing apparatus
100, a preform 30, or the periphery from the contamina-
tion by the plume and dust.
[0059] The controller 6 is electrically connected to each
of the laser light source 21, the scanning unit 23, the
rotation unit 3, the movement unit 4, and the dust collec-
tion unit 5 through, for example, cables, and outputs con-
trol signals to control the operations of the laser light
source 21, the scanning unit 23, the rotation unit 3, the
movement unit 4, and the dust collection unit 5.
[0060] The resin container manufacturing apparatus
100 uses a laser irradiation unit 2 to irradiate the preform
30 with the processing laser beam 20 scanned in the Y-
direction while rotating the preform 30 using the rotation
unit 3 under the control of the controller 6. Then, at least
one of the first pattern or the second pattern is two-di-
mensionally formed at least one of on the surface or in
the interior of the base material of the preform 30.
[0061] The range of the scanning region in the Y-di-
rection of the processing laser beam 20 by the laser ir-
radiation unit 2 may be limited. Thus, when at least one
of the first pattern or the second pattern is formed in a
range wider than the scanning region, the resin container
manufacturing apparatus 100 shifts the irradiation region
of the processing laser beam 20 on the preform 30 in the
Y-direction by moving the preform 30 in the Y-direction
by the movement unit 4. While the preform 30 is rotated
again by the rotation unit 3, the laser irradiation unit 2
scans the preform 30 with the processing laser beam 20
in the Y-direction, thereby forming at least one of the first
pattern or the second pattern on at least one of the sur-
face or the interior of the base material in the preform 30.
Thus, at least one of the first pattern or the second pattern
can be formed in a wider region of the preform 30.
[0062] Next, the configuration of the laser irradiation
unit 2 will be described. FIG. 3 is a diagram of a config-
uration of the laser irradiation unit 2 according to the em-
bodiment. As illustrated in FIG. 3, the laser irradiation
unit 2 includes a laser light source 21, a beam expander
22, a scanning unit 23, a scanning lens 24, and a syn-
chronization detector 25.
[0063] The laser light source 21 is a pulse laser that

emits a laser beam. The laser light source 21 emits a
laser beam having an output (light intensity) suitable for
changing the property of at least one of the surface or
the interior of the base material of the preform 30.
[0064] The laser light source 21 can control the on-off
control (i.e., turning on and off) of emission of laser light,
emission frequency control, and light intensity control.
As an example of the laser light source 21, a laser light
source can emit a light beam having a wavelength of 532
nm, a pulse width of the laser beam of 16 picoseconds,
and an average output of 4.9 W. The diameter of the
laser beam in the region of the preform 30 in which the
properties of the base material are changed is preferably
1 mm or more and 200 mm or less.
[0065] The laser light source 21 may include one laser
light source or multiple laser light sources. When multiple
laser light sources are used, the on-off control, emission
frequency control, or light intensity control may be per-
formed independently for each laser light source.
[0066] The diameter of the parallel laser beam emitted
from the laser light source 21 is expanded by the beam
expander 22 and enters the scanning unit 23.
[0067] The scanning unit 23 includes a scanning mirror
for changing the reflection angle by a driving unit such
as a motor. The scanning unit 23 deflects the incident
laser beam by changing the angle of the scanning mirror
to scan in Y-direction. As the scanning mirror, a galvano-
mirror, polygon mirror, or a micro electro mechanical sys-
tem (MEMS) mirror can be used.
[0068] In the present embodiment, the scanning unit
23 performs one-dimensional scanning of the laser beam
in the Y-direction as an example, but the embodiment is
not limited to the example. The scanning unit 23 may
perform two-dimensional scanning of the laser beam in
the X-direction and the Y-direction using a scanning mir-
ror that changes the reflection angle in two orthogonal
directions.
[0069] However, in the case where the surface of the
preform 30 having a cylindrical shape is irradiated with
the laser beam, when two-dimensional scanning is per-
formed in the X-direction and the Y-direction, the beam
spot diameter on the surface of the preform 30 changes
according to the scanning in the X-direction. In such a
case, one-dimensional scanning is preferable.
[0070] The laser beam scanned by the scanning unit
23 is irradiated as a processing laser beam 20 at least
one of on the surface or in the interior of the base material
of the preform 30.
[0071] The scanning lens 24 is an fθ lens that keeps
the scanning speed of the processing laser beam 20 de-
flected by the scanning unit 23 constant and converges
the processing laser beam 20 at a predetermined position
at least one of on the surface of the base material or in
the interior of the preform 30. Preferably, the scanning
lens 24 and the preform 30 are arranged so that the beam
spot diameter of the processing laser beam 20 is mini-
mized in the region of the preform 30 in which the property
of the base material is changed. The scanning lens 24
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may be formed by a combination of multiple lenses.
[0072] The synchronization detector 25 outputs a syn-
chronization detection signal used to synchronize the
scanning of the processing laser beam 20 with the rota-
tion of the preform 30 by the rotator unit 3. The synchro-
nization detector 25 includes a photodiode for outputting
an electric signal corresponding to the intensity of the
received light, and outputs the electric signal from the
photodiode as a synchronization detection signal to the
controller 6.
[0073] In FIG. 3, the processing laser beam is deflected
to scan as an example. By contrast, a processing laser
beam array in which a large number of processing laser
beams are provided within a range of a printing width (a
laser beam array configuration). In the laser beam array
configuration, when the preform 30 is rotated, a large
number of processing laser beams scans the preform 30
in one direction.
[0074] FIG. 4 is a block diagram of a functional config-
uration of a controller 6 as an example. As illustrated in
FIG. 4, the controller 6 includes a pattern data input unit
61, a pattern parameter designation unit 62, a storage
unit 63, a processing data generation unit 64, a laser
irradiation control unit 65, a laser scanning control unit
66, a rotation control unit 67, a movement control unit
68, and a dust collection control unit 69.
[0075] The pattern data input unit 61 inputs pattern da-
ta of at least one of the first pattern or the second pattern
to be formed on at least one of on the surface or in the
interior of the base material in the preform 30 from an
external device such as a personal computer (PC) or a
scanner. The pattern data of at least one of the first pat-
tern or the second pattern is electronic data including
information indicating a code such as a bar code or a QR
code (registered trademark) or a pattern such as a char-
acter, a graphic or a photograph, and information indi-
cating at least one type of the first pattern and the second
pattern.
[0076] However, the pattern data of at least one of the
first pattern or the second pattern is not limited to the
pattern data input from an external device. Data of at
least one of the first pattern or the second pattern gen-
erated by the user of the resin container manufacturing
apparatus 100 using the keyboard and the pointing de-
vice of the controller 6 can be input.
[0077] The pattern data input unit 61 outputs pattern
data of at least one of the input first pattern or the input
second pattern to each of the processing data generation
unit 64 and the pattern parameter designation unit 62.
[0078] The pattern parameter designation unit 62
specifies a processing parameter for forming at least one
of the first pattern or the second pattern.
[0079] The processing parameter of at least one of the
first pattern or the second pattern is information specify-
ing the type, thickness, and processing depth of a line
as at least one of the first pattern or the second pattern,
or the interval or arrangement of adjacent lines in an ag-
gregate of lines. The processing parameter of at least

one of the first pattern or the second pattern is also in-
formation specifying the type, size, processing depth of
the point as at least one of the first pattern and the second
pattern, or the interval or arrangement between adj acent
points in the aggregate of points.
[0080] The line type is information indicating a straight
line, or a curved line. The point type is information indi-
cating the shape of the point such as a circle, an ellipse,
a rectangle, or a rhombus. At least one of the first pattern
or the second pattern may be configured to have perio-
dicity, or may be configured to be non-periodic. However,
a configuration having periodicity is preferable because
designation of parameters can be further simplified.
[0081] A processing parameter of at least one of a first
pattern or a second pattern suitable for increasing visi-
bility corresponding to at least one type of the first pattern
or the second pattern such as a character, code, figure,
or photograph is determined in advance of the processing
by experiment or simulation. The storage unit 63 stores
a table of a correspondence relation between at least
one type of the first pattern or the second pattern and the
processing parameter.
[0082] The pattern parameter designation unit 62 can
acquire and specify the processing parameter of at least
one of the first pattern or the second pattern by referring
to the storage unit 63 based on the information indicating
the type of at least one of the first pattern or the second
pattern input from the pattern data input unit 61.
[0083] However, the method of designation by the pat-
tern parameter designation unit 62 is not limited to the
method described above. The pattern parameter desig-
nation unit 62 may receive an instruction from a user via
a keyboard or a pointing device of the controller 6, and
acquire a processing parameter of at least one of the first
pattern or the second pattern by referring to the storage
unit 63 based on the instruction.
[0084] Further, the pattern parameter designation unit
62 may acquire processing parameters of at least one of
the first pattern or the second pattern generated by the
user of the resin container manufacturing apparatus 100
using the keyboard or the pointing device of the controller
6.
[0085] The processing data generation unit 64 gener-
ates processing data for forming at least one of the first
pattern or the second pattern on the basis of pattern data
of at least one of the first pattern or the second pattern
and processing parameters of at least one of the first
pattern or the second pattern.
[0086] The processing data includes rotation condition
data for the rotator unit 3 to rotate the preform 30, scan-
ning condition data for the laser irradiation unit 2 to per-
form the scanning of the processing laser beam 20, and
irradiation condition data for the laser irradiation unit 2 to
perform the irradiation of the processing laser beam 20
in synchronization with the rotation of the preform 30.
The movement unit 4 also includes movement condition
data for the movement unit 4 to move the preform 30 in
the Y-direction and dust collection condition data for the
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dust collection unit 5 to perform dust collection operation.
[0087] The processing data generation unit 64 outputs
the generated processing data to each of the laser irra-
diation control unit 65, the laser scanning control unit 66,
the rotation control unit 67, the movement control unit
68, and the dust collection control unit 69.
[0088] The laser irradiation control unit 65 includes the
light intensity control unit 651 and the pulse control unit
652, and controls irradiation of the processing laser beam
20 onto the preform 30 by the laser light source 21 on
the basis of irradiation condition data. Further, the laser
irradiation control unit 65 controls the irradiation timing
of the processing laser beam 20 to the preform 30 in
synchronization with the rotation of the preform 30 by the
rotation unit 3 based on the synchronization detection
signal from the synchronization detector. The irradiation
timing control using the synchronization detection signal
can be applied to or incorporated by a known technique
described in, for example, Japanese Unexamined Patent
Application Publication No. 2008-073894. Herein, the de-
tailed description thereof is omitted.
[0089] When the laser light source 21 includes multiple
laser light sources, the laser irradiation control unit 65
performs the control described above independently for
each of the multiple laser light sources.
[0090] The light intensity control unit 651 controls the
light intensity of the processing laser beam 20, and the
pulse control unit 652 controls the pulse width and irra-
diation timing of the processing laser beam 20.
[0091] The laser scanning control unit 66 controls the
scanning of the processing laser beam 20 by the scan-
ning unit 23 based on the scanning condition data. Spe-
cifically, the on-off control of driving the scanning mirror
and control of driving frequency are performed.
[0092] The rotation control unit 67 controls the on-off
control of the rotation driving, a rotation angle, a rotation
direction, and a rotation speed of the preform by the ro-
tation unit 3 based on the rotation condition data. The
rotation control unit 67 may continuously rotate the pre-
form 30 in a predetermined rotational direction, or may
reciprocate the preform 30 within a predetermined angle
range such as 690 degrees while switching the rotational
direction.
[0093] The movement control unit 68 controls the on-
off control of the movement drive of the preform 30 the
movement direction, the movement amount, and the
movement speed of the preform 30 by the movement
unit 4 based on the movement condition data.
[0094] The dust collection control unit 69 controls the
on-off control of dust collection by the dust collection unit
5, the flow rate, and flow velocity of air to be sucked based
on the dust collection condition data. A device for moving
the dust collection unit 5 may be provided, and the move-
ment of the dust collection unit 5 by the device may be
controlled so that the dust collection unit 5 is disposed in
the vicinity of the position irradiated with the processing
laser beam 20.
[0095] The change in property of the base material of

the preform 30 by irradiation of the processing laser beam
20 will be described. FIGS 5A to 5D are diagrams of an
example of change in property of the base material of
the preform by irradiation of the processing laser beam
20.
[0096] FIG. 5A is a diagram of shape of the concave
portion formed by evaporating the base on the surface
of the preform. FIG. 5B is a diagram of a shape of the
concave portion formed by melting the base on the sur-
face of the preform. In the case of FIG. 5B, the peripheral
edge portion of the concave portion is raised as com-
pared with that of the concave portion in FIG. 5A.
[0097] FIG. 5C is a diagram of a change in the crystal-
lization state of the surface of the substrate of the pre-
form, and FIG. 5D is a diagram of a change in the foaming
state of the interior of the substrate of the preform.
[0098] In such a way, at least one of the first pattern
or the second pattern can be formed on the surface or
inside of the preform by changing the shape of the surface
of the preform or changing the property such as the crys-
tallized state of the substrate surface or the foamed state
of the inside of the substrate.
[0099] As a method for forming a concave shape by
vaporizing a base material on the surface of a preform,
for example, a pulse laser having a wavelength of 355
nm to 1064 nm and a pulse width of 10 fs to 500 nm or
less is irradiated. As a result, the base material in the
portion irradiated with the laser beam evaporates, and
minute concave portions can be formed on the surface.
[0100] Further, by irradiating a continuous wave (CW)
laser having a wavelength of 355 nm to 1064 nm, the
base material can be melted to form the concave portion.
Further, when the laser beam is continuously irradiated
even after the base material has melted, the inside and
the surface of the base material can be foamed and be-
come hazy.
[0101] In order to change the crystallization state, for
example, by using PET as a base material and irradiating
a CW laser having a wavelength of 355 nm to 1064 nm
to raise the temperature of the base material at once,
and then gradually cooling the base material by reducing,
for example, the laser power, the PET of the base mate-
rial can be brought into a crystallized state, thereby mak-
ing the PET of the base material opaque. When the tem-
perature is raised and then rapidly cooled by turning off
the laser beam, the PET becomes amorphous and trans-
parent.
[0102] The change in the base material property of the
preform is not limited to those illustrated in FIGS. 5A to
5D. The properties of the base of resin may be changed
by yellowing, oxidation, or surface modification.
[0103] When laser marking forms the third pattern on
the resin container after blow molding , the third pattern
can be formed in the same methods and devices in FIGS.
2 to 5D.
[0104] Embodiments of the resin container manufac-
turing method and a resin container manufacturing ap-
paratus will be described in detail with reference to the
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drawings. In the drawings, the same components are de-
noted by the same reference numbers, and redundant
description may be omitted. In addition, the number, po-
sition, and shape of the constituent members described
below are not limited to those in the present embodiment,
and can be set to the number, position, or shape prefer-
able for carrying out the present embodiment.

First Embodiment

[0105] FIG. 6 is a diagram of the preform 30 having a
first pattern 11 and a second pattern 12 formed thereon.
The preform 30 has a neck portion 16 and a body portion
15. The neck portion 16 includes a flat portion 19, a screw
threaded portion 41 (male thread), a neck ring 14, and a
support ring 42. The screw threaded portion 41 is formed
in the flat portion 19, and is screwed and fastened to the
cap to be sealed. The neck ring 14 and the support ring
42 are formed so as to protrude from the flat portion 19.
The position where the first pattern 11 is formed is pref-
erably at the neck portion 16 or the upper portion of the
body portion 15, that is, at the body portion 15 closer to
the neck portion 16, more preferably within 20 mm from
the neck ring 14 because of a small amount of deforma-
tion in blow molding, and more preferably within 10 mm
from the neck ring 14 because of position information on
the third pattern.
[0106] In the resin container manufacturing method ac-
cording to the embodiments, the portion of the body por-
tion is within 20 mm from the neck portion.
[0107] The first pattern forming device for forming the
first pattern 11 and the second pattern forming device for
forming the second pattern 12 may be the same device
or different device. Further, the first pattern device may
be a mold processed so that a shape such as a notch is
formed on the mold side at the time of injection molding
of the preform 30, or may be a printing device such as
an inkjet printer or a laser marking device. Further, the
second pattern 12 may be formed (the second pattern
forming step) after the first pattern 11 is formed (the first
pattern forming step), or the second pattern 12 may be
formed after the first pattern is formed and the second
pattern 12 may be formed after the first pattern is formed.
By contrast, the first pattern 11 may be formed after the
second pattern 12 is formed, or the first pattern 11 may
be formed after another process is performed after the
second pattern 12 is formed. Preferably, the step of form-
ing the first pattern 11 and the step of forming the second
pattern 12 are the identical steps. More preferably, the
first pattern forming step and the second pattern forming
step are the identical steps in terms of that the positional
deviation between the patterns becomes small, and that
the positional deviation or displacement becomes small
in the case of the same device.
[0108] In FIG. 6, the first pattern 11 is formed in a flat
portion 19 between the support ring 42 and the neck ring
14. Since the neck portion 16 is not deformed during blow
molding, the position of the first pattern 11 does not

change. In FIG. 7A, the first pattern 11 is formed on the
neck ring 14 of the neck portion 16. In FIG. 7B, the first
pattern 11 is formed on the flat portion 19 of the neck
portion 16. In FIGS. 7A and 7B, the second pattern 12 is
formed in the body portion 15.
[0109] When the first pattern 11 is formed on the body
portion 15, as illustrated in FIG. 8, it is preferable to form
the first pattern 11 on the body portion 15 closer to the
neck portion 16 because the deformation amount after
blow molding is small near the neck portion 16. Thus, in
the preform 30, the first pattern 11 is preferably located
within 20 mm from the lower end of the neck ring 14, and
more preferably within 10 mm from the lower end of the
neck ring 14. The shape of the first pattern 11 is not par-
ticularly limited and can be appropriately selected ac-
cording to the purpose. Preferably, the shape of the first
pattern 11 is a short line perpendicular to the neck portion
16 as illustrated in FIG. 8 because such a short line is
easy to read by a simple low-cost optical sensor and rec-
ognize position information. As illustrated in FIG. 8, as
an advantage, the first pattern 11 is not detected as an
error because the first pattern 11 is formed in a non-
deformation region that does not deform when the pre-
form 30 is formed by blow molding, and the non-defor-
mation region is not subject to appearance inspection
after blow molding and after content filling. It is preferable
that the first pattern 11 is formed in the non-deformation
region 18. For example, FIG. 9A is a diagram of an ex-
ample in which the first pattern 11 is formed on the neck
ring 14. FIG. 9B is a diagram of an example in which the
first pattern 11 is formed on the flat portion 19 in the vi-
cinity of the opening through which air is blown into the
preform. FIG. 11C is a diagram of the first pattern 11
formed on the support ring 42.
[0110] In the resin container manufacturing method ac-
cording to the embodiments, further includes: blowing air
into the preform on which the first pattern and the second
pattern are formed to form the resin container. An amount
of deformation of the preform at the first position by the
blowing is smaller than an amount of deformation of the
preform at the second position by the blowing.

Second Embodiment

[0111] After the preform 30 is molded into the resin
container 40 by blow molding, the third pattern 13 is
formed on the resin container 40 based on the first pattern
11 In the second embodiment, it is preferable that the
second pattern 12 and the third pattern 13 are formed
not so as to overlap each other and that the positions of
the second pattern 12 and the third pattern 13 in the cir-
cumferential direction on the resin container are the
same. FIG. 10 is a diagram of a resin container 40 on
which the second pattern 12 and the third pattern 13 are
formed at correct positions. FIG. 11 is a diagram of a
resin container 40 on which the third pattern 13 is formed
at an incorrect position shifted to the right in the circum-
ferential direction with respect to the second pattern 12
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as a comparative example. FIG. 12 is a diagram of a
resin container 40 on which the third pattern 13 is formed
at an incorrect position shifted to the left in the circum-
ferential direction with respect to the second pattern 12
as ac comparative example. As illustrated in FIG. 11 and
FIG. 12, when the second pattern and the third pattern
are formed at incorrect positions, the consumer may mis-
understand information on the patterns or have a nega-
tive impression on a product quality due to the appear-
ance. FIG. 13 is a diagram of a front side of the resin
container 40 on which the second pattern 12 is formed
correctly, and FIG. 14 is a rear side of the resin container
40 on which the third pattern is formed correctly. FIG. 15
is a diagram of a resin container 40 on which the second
pattern 12 and the third pattern 13 are formed at incorrect
positions and partially overlapped each other as a com-
parative example. As illustrated in FIG. 15, when the sec-
ond pattern 12 and the third pattern 13 are formed so as
to partially overlap each other, the consumer who may
buy the product may misunderstand information on the
patterns or have a negative impression on a product qual-
ity due to the appearance.
[0112] In the resin container manufacturing method ac-
cording to the embodiments, the second position is dif-
ferent from the first position in an axial direction of the
resin container, the third position is different from the first
position and the second position in the axial direction of
the resin container, and the second position and the third
position are the same with the first position in a circum-
ferential direction of the resin container.
[0113] As described above, the embodiments of the
present invention have been described in detail, but the
embodiments of the present invention is not limited there-
to. Various modifications may be made without departing
from the scope of the present invention.
[0114] Aspects of the present invention are as follows,
for example.
[0115] In a first aspect, a resin container manufacturing
method includes: forming a first pattern on the preform
having a body portion and a neck portion, the first pattern
is formed on the neck portion or a portion of the body
portion closer to the neck portion; forming the second
pattern on the preform based on the first pattern; and
forming the third pattern on a resin container based on
the first pattern after blow molding. Herein, the preform
is molded into the resin container by blow molding.
[0116] In a second aspect, the resin container manu-
facturing method according to the first aspect, at least
one of the first pattern, the second pattern, or the third
pattern is formed by laser marking.
[0117] In a third aspect, the resin container manufac-
turing method according to the second pattern and the
third pattern are formed at different regions and at the
same regions in the circumferential direction of the resin
container.
[0118] In a fourth aspect, the resin container manufac-
turing method according to the first aspect to the third
aspect, the second pattern includes at least one of a text,

an image, or a figure, and the third pattern includes at
least one of a text, an image, or a figure.
[0119] In a fifth aspect, the resin container manufac-
turing method according to the first aspect to the fifth
aspect, a region in which the first pattern is formed is
closer to the opening through which air is blow into the
preform.
[0120] In a sixth aspect, the resin container manufac-
turing method according to the first aspect to the fifth
aspect, a region of the preform on which the first pattern
is formed is a non-deformation region in blow molding of
the preform.
[0121] In a seventh aspect, a resin container manufac-
turing method includes: a second pattern forming step to
form the second pattern on the preform having a body
portion and a neck portion; a first pattern forming step to
form a first pattern on at least one of the neck portion or
a portion of the body portion closer to the neck portion
after the second pattern is formed; and a third pattern
forming step to form a third pattern on the resin container
after blow molding. The preform is molded into the resin
container by blow molding.
[0122] In an eighth aspect, a resin container manufac-
turing apparatus includes: a first pattern forming device
to form the first pattern on the preform having a body
portion and a neck portion, the first pattern is formed on
the neck portion or a portion of the body portion closer
to the neck portion; a second pattern forming device to
form the second pattern on the preform based on the first
pattern; and the third pattern forming device to form the
third pattern on the resin container based on the first pat-
tern before blow molding. Herein, the preform is molded
into the resin container by blow molding.
[0123] In a ninth aspect, the resin container manufac-
turing apparatus according to the eighth aspect, at least
one of the first pattern, the second pattern, or the third
pattern is formed by laser marking.
[0124] In a tenth aspect, the resin container manufac-
turing apparatus according to the eighth aspect or the
ninth aspect, the second pattern and the third pattern are
formed at different regions and the same region on the
resin container in the circumferential directions.
[0125] In an eleventh aspect, the resin container man-
ufacturing apparatus according to the eighth aspect to
the tenth aspect, the second pattern includes at least one
of a text, an image, or a figure, and the third pattern in-
cludes at least one of a text, an image, or a figure.
[0126] In a twelfth aspect, the resin container manu-
facturing apparatus according to the eighth aspect to the
eleventh aspect, a region in which the first pattern is
formed is closer to the opening through which air is blow
into the preform.
[0127] In a thirteenth aspect, the resin container man-
ufacturing apparatus according to the eighth aspect to
the twelfth aspect, a region of the preform on which the
first pattern is formed is a non-deformation region in blow
molding of the preform.
[0128] In a fourteenth aspect, a resin container man-
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ufacturing apparatus includes: a second pattern forming
device to form the second pattern on the preform having
a body portion and a neck portion; a first pattern forming
device to form a first pattern on at least one of the neck
portion or a portion of the body portion closer to the neck
portion after the second pattern is formed; and a third
pattern forming device to form a third pattern on the resin
container after blow molding. The preform is molded into
the resin container by blow molding.
[0129] In a fifteenth aspect, a resin container manu-
facturing method includes: forming a first pattern at a first
position in a preform to be formed to a resin container,
the preform having: a body portion; and a neck portion;
forming a second pattern at a second position in the pre-
form based on the first position of the first pattern; and
forming a third pattern at a third position in the resin con-
tainer based on the first position of the first pattern. The
forming the first pattern forms the first pattern at one of:
the neck portion; or a portion of the body portion in a
vicinity of the neck portion.
[0130] In a sixteenth aspect, in the resin container
manufacturing method according to the fifteenth aspect,
the forming the first pattern forms the first pattern by laser
marking.
[0131] In a seventeenth aspect, in the resin container
manufacturing method according to the fifteenth aspect,
the forming the second pattern forms the second pattern
by laser marking.
[0132] In an eighteenth aspect, in the resin container
manufacturing method according to the fifteenth aspect,
the forming the third pattern forms the third pattern by
laser marking.
[0133] In a nineteenth aspect, in the resin container
manufacturing method according to the fifteenth aspect
or the sixteenth aspect, the third position is different from
the second position in an axial direction of the resin con-
tainer, and the third position is the same with the second
position in a circumferential direction of the resin contain-
er.
[0134] In a twentieth aspect, in the resin container
manufacturing method according to any one of the fif-
teenth aspect to the nineteenth aspect, the second pat-
tern includes at least one of a character, an image, or a
figure.
[0135] In a twenty-first aspect, in the resin container
manufacturing method according to any one of the fif-
teenth aspect to the nineteenth aspect, the third pattern
includes at least one of a character, an image or a figure.
[0136] In a twenty-second aspect, the resin container
manufacturing method according to any one of the fif-
teenth aspect to the twentieth aspect, further includes:
blowing air into the preform on which the first pattern and
the second pattern are formed to form the resin container.
The one of the neck portion or the portion of the body
portion is in a vicinity of an opening of the preform, and
the blowing blows the air into the preform through the
opening.
[0137] In a twenty-third aspect, the resin container

manufacturing method according to any one of the fif-
teenth aspect to the twenty-first aspect, further includes:
blowing air into the preform on which the first pattern and
the second pattern are formed to form the resin container.
An amount of deformation of the preform at the first po-
sition by the blowing is smaller than an amount of defor-
mation of the preform at the second position by the blow-
ing.
[0138] In a twenty-fourth aspect, a resin container
manufacturing method includes: forming a second pat-
tern at a second position in a preform to be formed to a
resin container, the preform having: a body portion; and
a neck portion; forming a first pattern at a first position in
the preform based on the second position of the second
pattern; and forming a third pattern at a third position in
the resin container based on the first position of the first
pattern. The forming the first pattern forms the first pattern
at one of: the neck portion; or a portion of the body portion
in a vicinity of the neck portion.
[0139] In a twenty-fifth aspect, a resin container man-
ufacturing apparatus includes: a first pattern forming de-
vice to form a first pattern at a first position in a preform
to be formed to a resin container, the preform having: a
body portion; and a neck portion; a second pattern form-
ing device to from a second pattern at a second position
in the preform based on the first position of the first pat-
tern; and a third pattern forming device to from a third
pattern at a third position in the resin container based on
the first position of the first pattern. The first pattern form-
ing device forms the first pattern at one of: the neck por-
tion; or a portion of the body portion in a vicinity of the
neck portion.
[0140] In a twenty-sixth aspect, in the resin container
manufacturing method according to the twenty-sixth as-
pect, the portion of the body portion is within 20 mm from
the neck portion.
[0141] In a twenty-seventh aspect, in the resin contain-
er manufacturing method according to the fifteenth as-
pect, the second position is different from the first position
in an axial direction of the resin container, the third posi-
tion is different from the first position and the second po-
sition in the axial direction of the resin container, and the
second position and the third position are the same with
the first position in a circumferential direction of the resin
container.
[0142] In a twenty-eighth aspect, in the resin container
manufacturing apparatus according to the twenty-fifth as-
pect, the first pattern forming device forms the first pattern
by laser marking.
[0143] In a twenty-nineth aspect, in the resin container
manufacturing apparatus according to the twenty-fifth as-
pect or the twenty-eighth aspect, the second pattern
forming device forms the second pattern by laser mark-
ing.
[0144] In a thirtieth aspect, in the resin container man-
ufacturing apparatus according to any one of the twenty-
fifth aspect, the twenty-eighth aspect to the twenty-nineth
aspect, the third pattern forming device forms the third
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pattern by laser marking.
[0145] In a thirty-first aspect, in the resin container
manufacturing apparatus according to any one of the
twenty-fifth aspect, the twenty-eighth aspect to the thir-
tieth aspect, the third position is different from the second
position in an axial direction of the resin container, and
the third position is the same with the second position in
a circumferential direction of the resin container.
[0146] In a thirty-second aspect, in the resin container
manufacturing apparatus according to any one of the
twenty-fifth aspect, the twenty-eighth aspect to the thirty-
first aspect, the second pattern includes at least one of
a character, an image, or a figure.
[0147] In a thirty-third aspect, in the resin container
manufacturing apparatus according to any one of the
twenty-fifth aspect, the twenty-eighth aspect to the thirty-
second aspect, the third pattern includes at least one of
a character, an image or a figure.
[0148] In a thirty-fourth aspect, the resin container
manufacturing apparatus according to any one of the
twenty-fifth aspect, the twenty-eighth aspect to the thirty-
third aspect, further includes: a blow mold device to blow
air into the preform on which the first pattern and the
second pattern are formed to form the resin container.
The one of the neck portion or the portion of the body
portion is in a vicinity of an opening of the preform, and
the blow molding device blows the air into the preform
through the opening.
[0149] In a thirty-fifth aspect, the resin container man-
ufacturing apparatus according to any one of the twenty-
fifth aspect, the twenty-eighth aspect to the thirty-third
aspect, further includes: a blow molding device to blow
air into the preform on which the first pattern and the
second pattern are formed to form the resin container.
An amount of deformation of the preform at the first po-
sition by the blow molding device is smaller than an
amount of deformation of the preform at the second po-
sition by the blow molding device.
[0150] According to the manufacturing a resin contain-
er manufacturing method according to any one of the first
aspect to the eleventh aspect and the resin container
manufacturing apparatus for manufacturing a resin con-
tainer according to any one of the twelfth aspect to the
twenty-second aspect, the visibility of the resin container
is increased, and the aim of the present invention can be
achieved.
[0151] The above-described embodiments are illustra-
tive and do not limit the present invention. Thus, numer-
ous additional modifications and variations are possible
in light of the above teachings. For example, elements
and/or features of different illustrative embodiments may
be combined with each other and/or substituted for each
other within the scope of the present invention. Any one
of the above-described operations may be performed in
various other ways, for example, in an order different
from the one described above.
[0152] Each of the functions of the described embod-
iments may be implemented by one or more processing

circuits or circuitry. Processing circuitry includes a pro-
grammed processor, as a processor includes circuitry. A
processing circuit also includes devices such as an ap-
plication specific integrated circuit (ASIC), a digital signal
processor (DSP), a field programmable gate array (FP-
GA), and conventional circuit components arranged to
perform the recited functions.

Claims

1. A resin container manufacturing method comprising:

forming a first pattern (S 1) at a first position in
a preform (30) to be formed to a resin container
(40), the preform (30) having:

a body portion (15); and
a neck portion (16),

forming a second pattern (S2) at a second po-
sition in the preform (15) based on the first po-
sition of the first pattern (11); and
forming a third pattern (S4) at a third position in
the resin container (40) based on the first posi-
tion of the first pattern (11),
wherein the forming the first pattern (S 1) forms
the first pattern (11) at one of:

the neck portion (15); or
a portion of the body portion (16) in a vicinity
of the neck portion (15).

2. The resin container manufacturing method accord-
ing to claim 1,
wherein the forming the first pattern (S 1) forms the
first pattern (11) by laser marking.

3. The resin container manufacturing method accord-
ing to claim 1,
wherein the forming the second pattern (S2) forms
the second pattern (12) by laser marking.

4. The resin container manufacturing method accord-
ing to claim 1,
wherein the forming the third pattern (S4) forms the
third pattern (12) by laser marking.

5. The resin container manufacturing method accord-
ing to claim 1,

wherein the third position is different from the
second position in an axial direction of the resin
container, and
the third position is the same with the second
position in a circumferential direction of the resin
container.
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6. The resin container manufacturing method accord-
ing to claim 1,
wherein the second pattern (12) includes at least one
of a character, an image, or a figure.

7. The resin container manufacturing method accord-
ing to claim 1,
wherein the third pattern (13) includes at least one
of a character, an image or a figure.

8. The resin container manufacturing method accord-
ing to claim 1, further comprising:

blowing air (S3) into the preform (30) on which
the first pattern (11) and the second pattern (12)
are formed to form the resin container (40),
wherein said one of the neck portion (15) or the
portion of the body portion (16) is in a vicinity of
an opening of the preform (30), and
the blowing (S3) blows the air into the preform
(30) through the opening.

9. The resin container manufacturing method accord-
ing to claim 1, further comprising:

blowing air into the preform (30) on which the
first pattern (11) and the second pattern (12) are
formed to form the resin container (40),
wherein an amount of deformation of the pre-
form at the first position by the blowing is smaller
than an amount of deformation of the preform
at the second position by the blowing.

10. A resin container manufacturing method comprising:

forming a second pattern (S2) at a second po-
sition in a preform (30) to be formed to a resin
container (40), the preform (30) having:

a body portion (15); and
a neck portion (16),

forming a first pattern (S2) at a first position in
the preform (15) based on the second position
of the second pattern (11); and
forming a third pattern (S4) at a third position in
the resin container (40) based on the first posi-
tion of the first pattern (11),
wherein the forming the first pattern (S1) forms
the first pattern (11) at one of:

the neck portion (15); or
a portion of the body portion (16) in a vicinity
of the neck portion (15).

11. The resin container manufacturing method accord-
ing to claim 1,
wherein the portion of the body portion (16) is within

20 mm from the neck portion (15).

12. The resin container manufacturing method accord-
ing to claim 1,

wherein the second position is different from the
first position in an axial direction of the resin con-
tainer (40),
the third position is different from the first posi-
tion and the second position in the axial direction
of the resin container (40), and
the second position and the third position are
the same with the first position in a circumferen-
tial direction of the resin container (40).
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